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Abstract of JP9232077 
PROBLEM TO BE SOLVED: To provide an 
optical element to stably emit the light by 
arranging and evaporating a host material and 
a guest material different in a light emitting 
wave length on a single evaporating boat in 
the same vacuum evaporation device, and a 
manufacturing method therefor. SOLUTION: In 
an organic EL element 21 where an ITO 
(indium tin oxide) transparent electrode 5, a 
hole transport layer 4, a light emitting layer 3 
and a metallic electrode 1 are formed on a 
glass substrate 6, a guest material having a 
sublimating temperature lower than a host 
material of the light emitting layer 3 is arranged 
in the same evaporating boat, and these are 
sublimated according to respective sublimating 
temperatures, and the light emitting layer 3 is 
formed by doping the guest material to the 
host material in the object concentration 
distribution. 
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[0 0 8 0] mwm.f±(r)imw\zi^ox. *^25 

5 fiiftfiftW^ e> A I q :, \Z^ SM?iSfi{BiJ^I^ ff L , R ,, 

©%7tft:»tc*5t/iTttA 1 q, \z^^m^mm-^n^ 

[0 0 8 1] ±.iSLfc*IIIS^JtCj;«,^«EL* 

[0 0 8 2] 30minx30inm©:tf5xS+S6±(clgS)5i 
ii!«J lOOnmT'lSttfc I TOiSISl;S5±!c, S i MM 
(CiO 2mmx 2nim©f2;^MS£(^1-*VXi7Lfc^er^# 
fST^ fl^Mffl © 1: € ft 5 „ 

[0 0 8 3] c:©-bJl'*[^7 (C^L&*^^«S 

«(CAn< ^♦x'Xi^^flJu. TPD (N. N' -py 
xnjl/-N, N' -V (3-^5^;i/XxZi;l/) 4, 4' 
- v7 5 y f7xn;|.) ^K^^lfSt J; ^ M^^xm 
50nm©ff^lC^« (^tiSS 2 ~ 4 A/sec) L< its~)V 

[0 0 8 4]:^ViT< *X h-^rX h?^987tliffliL 
T. *X Mmvzr JV'l-^h-^J U >lg#;Tdb«)A 

I (hux (8-+yuy-;i-) yjpsrzr^A) 
fflt,^ *x h«4i;0 fc##i?^£g©fai^yx hWiMii/ 
— t L T-feMr ffl !/ i <=> nr i ^ 5 D c M ^ ffl t, \ 

aaifcTAlq, /DCM=6/1 ©|I;SJtT-E2&0« 
BI3 0Ta^«4^-h32{c^i-ttB^. «SBim](C-fe 

[0 0 8 5] ^-LT, ±ja©^^^tifc*-;HiiiS4 

hC*Xb-yxh.^?e7t«fi*®3 c. SbiiL-Ti; 
-r$<]30nm©JP* (a4S^.it2~4 A/sec) Ic^^bfc 
£^^-y^'-14*S!i;. .^«U-hB^©^*-AEt 
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CD{B;^^DCMC<t-5,DCM*l:X5i-0)i3 c, ,^I.^T#|g (R) tmmiZLr^^M^mf&b. R. G> BHi^fi 

1 q,, +DCM^-&H3 b/O^Pfig^nSo "tLX. tt^^TS?) (Ji^T, HHi) , 

mm^O^MmiZ^-o-CDCmm&n^L, lO [0094] ^UT, **SS«SJ(c:fett^±fEL&^^ll 

^20n[nCD^«!l#IC(iA I q, i-lBlc^^OJl 3 a d^ffM^ tl «. f*Kft-r5ffi0^Ml!?!lt*l,iTfcll^tft i^-tlS fc® 

[0 0 8 7 ] ^®m(r., ^rv-}i-mmtLr7 ji'Zzzo [o o 9 5] -^■'^mimmm-js'mzixi', sesTtt, 

AS,f!t)2 kA®j?*~('^» (sl^iiJt 11-1 3 A/sec) L ll«5^?ig7t^-f5fPM-rs-/D-t:X triolvT 

[0 0 8 8] :i 3 hr i'^m-^nrc^mw.^^i^^-ytm^P ;0^'>^c<<i:fc2-:)ajj^s(cft:D. 

)t4■'L^<i:^i;'3TI/^-g.:li:*^HJe;6^T^5„ 15VCD 20 ri't^m-t^£^Wt>^$>h. 

TOPm£Et::*fLT*tJ1200cd/m'Off^$#S;ni::*^T# [0 0 9 6] ^LX, 7J1^A X'/K -.©tt./S 

[0 0 8 9] ^:©«-i=-cD#i^i:bT. ^^-t^X-^^ hJPcO ;H;M©tt*^l*fflv^T+«)5)ct-5 d t^^-^Tfc. fSTt'li 

fflJSISm*^ , *-;i.i|iiI|g4 i:®#iii)'(Citt5?.WCDC LTR. G, B (7)-£JgfeS:#^nii, ^^^T60®1» 

M^^Alq, ©ift F-ysnfc5fi)¥;lSJP^.j4bTt/i* V-X (m^ftl^ll. Jj^-^l/ftiSl, ;^3V-H€1i> 

(®12#{!S) o [0 0 9 7] I113H, *^H^®m2 ®«^Jlrj;5#« 

[0 0 9 0] ^©JlchB. I^MomE;0±iJDtC#-5T, 56 30 EL^TSr.Tcb, (a) tt^®g|fR®®fSiHTSO, 

3t(::'?;-5'TS«^i:*-;i/®SJg^4^'L'A>. ^-Jl-fii* (b) \t (a) ©Bgl5©&j^llT$>5o 

Ji4i:5g7tlii:®|^S;i^b*V-HStifWI(c^7 hLfc [0 0 9 8] *5^IS^J(:*3i/^Ttt. *X H -- ^x 

oi:iCi;Sfe©i:%^fbn5„ ^f-sT, d®5g-?a, W T^HibT. jJ^X ^^^f4^C7;^5::I^7Z^-4=■y U >lg#: 

*ltJiE('iSi;T> 5^fe^7feA^e.:tl/>v-6%3fetCfeJ!g/5t T'SSA 1 q, (hUX (8- + XUX-;W 7;L'5-. 

n-5„ ^^i|£KCNile Red (Lambda Physik thM) 

[0 0 9 1] d®«^jt'ctn«, *xh$*)|st©#»fi i4#M) ^&m%*^iimt^. Tamm 

«*^yx hW4©#^ffi.SJ:DfeiSt.^fe«6. m^^n^ -hCS^Jt-TA 1 q, /Nile Red= 5 / 1 ®mfiKtb 

*X h«*4^^J$5®rflii/*g|!:^>i:A?i;;»®jifich.fct;-!rJg^K 40 [0 0 9 9 ] l^mLtzm 1 ®5lifi#iich|H|tS(cj|!?fi)cLfcjS 

4^X h ®rffii/^Sf5f>As-'g^ PimiS5±C, ® 1 ®JIJS1?|| i |nl U^FrSTT P D (N, 
iii2IS^SSl3iSi:+fcC, yx hW4^ff*®t«l^g|5^^tc N' -y^x-Jt'-N, N' ( 3 - y<g=J^7xr: 
J; 0#S&5g)t^4i;s C fi£oT. l-D(D )V) 4, 4' -v75/fc:'7,x-jL-) S:Jl!Sr^3»ffitC J; 
JNi^tctO. yxh«»i::<tSnI'^Pl. ,fe-ff«®5g7£:^|5 FT^50nin®P*!'^S- (^^^.^ 2 4 A/se 
tfioflSo c) L. *-;L-«iijll4 5?^pK-rSo 

[0 0 9 2] Ld^fc. -o®K3!^«sg®ifT. —3 [0 10 0] 'A^^X'. :i®^«^?nfc*-;i^i!!J»l 4 ® 

®?i|*il^"h32?rffll.^T, Mlt#rpfl(::#^;0^-3:S;^fKjCT5 ±C. t^X h -y X h J^fSTt® t LT. Jl 3 e , 3 d ^ 

■^-n-7°a^7.xm^-^i'Z.hti^^mxhi>ti^^. S-r,1^35nm0Jf 2 ~ 4 A/sec) Cs^stLfc 

®S$3|»g@:^#!c^M"r5c:i;&Lic:, j^x h'f^r*^ tt. ■y^'-H^ffli;, sSS-U-htt-€-®Si- 

&£/yx h«*4^§87tg®«)i:5[6]ili3(tSffi.«®gEfi 50 ffit,^£Ai'^30nm^)-^^#^^ii-5„ ^®m. WJ'y^y 



13*{fMT5, 
[0 0 8 6] fija!L7c.=fc7(C, ;itl!Ccfci3, HI (b) 



[0 0 9 3] dtliCiD, PPS0i8£E.®±ff-lCff^oT587K 
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[0 10 1] ct-itio, HIS (b) izw^-r^z)\z, m 

e.dC.i:?.Nile Redi(j£5>®H 3 e , I^V^T, #^fiiS 

®S(/^A 1 q, h^mht^tbrm^-tim'^-^nkA i q 

, +Nile Redrt^JiS d*^iPfi)cStl5„ ^-LT. iS^ 
30nm^^®?S#^iCi;-:3TNile RedB^-Jftiy^ltb. mm 
(Dm^l5m(DmmiZ^DA\ ^!S.^0m3 aiiWl^ 10 

2 k Aro/f^(i3£t (^a-5SJ£ll~UA/sec) LT^S 

[0 10 2] C'jLTftii^snfc#am#*-fe5e}t*? 

615ninT*D> X^i? bJl.0Jg^^;O^f,Nile Red 
*?S«3t^'il>t^Ct3Ti/^SCi:*^~B^e>:^)^T'*^o Sfc, 15 
V0E|1JPSJEECMLT*5 700cd/in'©»iS$#5oi:^^ 

[0 10 3] Z.n^^mmtLX, 'r}ytX^^ hJl'(D 20 

4ci:/0^"Hj'^A^T$)f3, E^^I0f^^-:coi^1jJ^('^4H^, jSTtx 
h;i/«fijg7)tc I EfeitMS±TA 1 q, oyjr/tx 

$}i>m^om'7^f)m)ML. ^^^mzTi-uyi^'&izmi^^ 

[0 10 4] Z(D^t\i. EnSP€E®iiiPCff-3T. % 

1 4 t^TtH tnnmf)^ ^fyj- \'mmm\z ■> 7 h l t 

j:i!ci;5fccoi:#^bn^„ ££oT, * 30 

S ft ^ J^f O T t i S t (7) ct ^- X. "5 tl S „ 

[0 10 5] BllStt, *:5SBq©'^3®Sglig<Jil(rJ;S^^ 
EL*?$^L> (a) a^(75g95®glf®0T*CI, 
(b) (4 (a) (75CSB®ffi>s;iaTi55„ 
[0 10 6] **M^J[Cfe!,iTti> *:Xh-yxh^^ 

^mthx. t-sXvmMzil^)tiK-^y^} y^wxi) 

5Gaq, ( h U X (8- + y'jy-;i/) **iJ'>A) s 

*x hm[x '0 fci?-igfa;tw{£i/^^rx hwi^^tu 

— tf— fe^>LT--IS(Cffll/^bnTt/^5DCM^ffl(,\ 40 

aq, /DCM=6/l®ffljigl;kT^>ttS^. ^St^IW 

[0 10 7] ±5nbfcmiffl^»Ji:mii'tf^/S 
Lfe^BJ«115±(r. Sl»IIM«3Ji:|5li;;&feT'TPD 
(N, N' -S^7x-;i/~N, N' -i? (3-><g^;i/7 

x-;i/) 4, 4' -i;7 5 y t:7x-;i.) Sr*;^^^)* 
t J; 0 *;^TTitJ50nmCOj?^fC^« 2 ~ 4 A 

/sec) *-;mKlR4^ff^;S-r-5„ 

[0 10 8] Cro^*^tl7ciK-;l/i^iIJi4 0±(C, * 50 
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X b-yx hf^?l7tHi:L.T\ BSC. Sg^iTflllSO 
nmrop^ (3S^iifi!2~4 A/sec) S'^^tTtft, 

TjUW, 20nDi®Jl<?).C3|;tLTJ13 f ^ff^fiSb, ^ttSMil 
^^"50nin!c/j:5 j:-5 t*X h -ir'X h^SfST^^Jl 3 SftST 

So 

[0 10 9] c:ntcj;0. B115 (b) \zm-i^5\z. m 

W(Dm-^ma(DMmmtLr. Hmmmom^Dcmz 

i.5DCM^fi)c:»-©13 c. m^^r, #||M^®iSl.iG 
aq= fe#^b^*Tlfla"#*W-&$nfcG a q, +DC 

(CiOGaq., ±j3)c^3-CD)i 3 f d^SJB£$n-5„ 

[0 110] ^(Dmiz. tiv-Y'mmtvx7}i5.-o 

A£»2 k AcOlf^ic^S (^«iSJtll~13A/sec) L 

[0111] z.vhxim^nrz^mm^^^&^^m-T 

^^'btr£oX^^i>Zttim^:>t^X$)^. ^fc, 15VC75 
[0 112] C0^^(D^mtLX. j^%7.^^ h)l(D 

m^m^t-^^. ^--)vWim.m^t(Dwm\zi^m:m\zYic 

^ V)V(Di^m^C I EfelSim tXG a q, ©^7^^$) 
5 »fe 0 fi)c:'7)'?)^'tf SD L- , ^£ iS- « t :t U > v-fe K ^flf^ 1 ^ Tz 

[0 113] z.<oct\i., Epijnm)±®±iJac#oT\ fg 

1 4 ifgjfel i ^ * V - HffiM t 'yyhLfc 

:it.\z^z%(Dt^^ibn^. 
[0 114] m\m. ifmmmA(Dmmm\zii^y^m 
EL*^^^sL> (a) \t^om^ommmx'hK> , 

(b) (a) ©DgK©ffi;;'ciaT-S.S„ 
[0 115] *5l;,»yC*3t^Ttt, il^X h-^r'X 
^mtLX. Tj^X hWsft:«-U A-^-y U >mT* 
SGaq3 (hux (8- + yuy-;i/) :^fU^A) ^ 
^LT, *XF«*-fJ;0fc-3Sg?&S©fg;i/iyxh 
W^CU— tf-fe^iLT-Ktffll^bnxi^SNile 
Red^ffli/i, 5i?fe^?t^^^«:K-t-5o TaM«4^-h 
ca*itTGaq, /Nile Red= 6 / 1 ©fflfigitT^ 

[0 116] i^c. h'&LkmKD'mmmtmmzfm 

(N, N' -i^Xx-;!/-N, N' -V (3-.><5^;L-7 
xr:;i/) 4, 4* -i^TS / t:7xr:;i-) 
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/sec) t^-MmM4ij!m-r^. 
[0 117] '-kv^r\ c.(DmM ^ nfzt^-Mmm 4 (D 

-rmomom^ (sl^Jilt 2-4 A/sec) (iM^Lfc 

S-ftMTS, 10 
[0 1 1 8] rtitJ:0> 016 (b) \z^.-t^3iz. M 

ed(lJ;-5Nilc Redife^jc^^©)! 3 e , Jft^T. ^^/fellS 
roSt/iG a q, ;0^~#a|LJ&s6TM#*W^$nfcG a q 

, +Niie Rem^mshf)m^^n^o ^LT, m-^ 

01PS2Oniii®s^^tJ;DGaq:, 3 f iO^Jifie 

[0 1 19] ^(DWz, :h'j-]immtLX7)us.-r:7 
A^m2kAom^\zmm mmmmn-nA/sec) l 20 

T, #ESSl^?i^eXL, %^«^^7tSg-7-24Sf^^T 
-60 

[0 12 0] z^Lxim^ntz-^mm^m&^-yt.^^ 

SfiB 615ninT'$.D. X^i^ h;i'CD^g1^:75>ioNile Red 

V mmmmzMLxmrncd/m' <DmiM^%^:r.t-^^ 

[0 12 1] ClO^^OD^fttbT, iffcTA^'y hll'O:) 
e Red^^Gaq, ©"f t H-7°$nfc5e}ti^*if?fiKLT 
X'^i^ hjl^cDfe^^tc I E&mmm±.XG a q, 

[0 12 2] siJnmi±®iiJpc#oT, 
4 i; i ® # M e> A y - F c -> 7 h u ;n 

[0 12 3] g|17H, *?gHfj0^5CO'5^iSMCJ;^^li 40 
EL^-T-T*i9, (a) (DW^ommmx $> D , 

(b) (a) ©Eg|50M±llT-^feS. 

[0 12 4] Z.<7)mmiZ^3l,^X\i. *Xh-yXh-JS^ 
fgTtSi LT< *X hm^iZTJl'i-OA-^y u >^ 
frT^SAl q, (hUX (8- + y U y-JI/) JJUS 
-'i7A) ^ffli,^, if;x h*yt*4J;0fe#^?ai£©fai/iyx 

«attT-A 1 q, /DCM-6/l©ffl5)ctfcT^i-lta 



[0 12 5] :.kiz, ±aiLfcmi ©|Eifflf[li;Rl«Cfgi.jc 
LfciSBq^g5±.ir. mi©*»Jtp5jL:757'/ST, TP 
D (N, N' -i7Vxr:Jl/-N, N' (S-?!.?;!/ 
Xi-JP) 4. 4' -v7 3 y HXi.-;|/) SK'S^^ 

0 ii^.TximmiDm^izfm 2-4 
A/sec) t^-}mmm4i:nM-r^. 

[0 12 6] z:®sfe"if^nfcA!^-JL'iiiIJi4© 
±t, Alq, ©^;-$10nin©J¥^?^C)l3 a' tVxmm 
f^, COAlq, ±(C*Xh-^r-Xh?^fg7tSi:L 
T, S3c. 3 d Srj30nm©J¥^^ (^«jiS2~4A/s 

ec) izmrnvtzm. ->vy^-i4*gfli:, ^ar-^-ha 

|i}a:->^ ■;/^'-14^rJW\ 10nm©|p^^(C^#LT)i 
Sa^ff^lSb, mmmf}^mmizts^J:3lZAl q, + 

5r^xh-yxh%^:)ti3Sf^M-r5o m^. cowm: 

[0 12 7] r:®:!^. HIT (b) \z^s-tXo\z. S 
Alq, (D3).^Kntzm^is^^ (*t,itt. E12&t; 

jiS^Ciilg^^TKbT) A 1 q, ^-S^^S-B-TA I q 
, dt)S5i-©S 3 a * ^ ffMm, gl 2 -RlSm 3 ic.K Lfc^P 
t^^T a^#7}^- h32^>flli< Jl$30nm©ai^li;L. 
T. :^|lffi^©faUDCMC j;5DCM f^;).V:^/>©Ji 3 
c. Itl^^T- #iSza/S©r;3;i'^A 1 q, ;)iWiiiLX, iSj^ 
/S^'^-^ $ A 1 q , + D C Mzg^fi 3 b m^bl $ ^ 
5o ^bT, lP$3Onin5i-0?^#^tJ;-:3TDCMH?&£' 
ffi^L, M^©P^10nra©^«f!C<i;OA 1 q, jEfiK5>© 

13 am^j^^n^. 

[0 12 8] ^(D'mz. /jy- FmSi LTTJPS 
A^|<3 2 k A©)¥c?^(C.l« (^#iS,!lt]~13A/sec) L 

[0 12 9] ;ie)LT{ts$tifcWtitt#^€i5g>t^^ 

©»tt$Zil^Lfci::i5, TOPlBJ±15V©^©^>k;fe% 
650nmT'$. 0 , X'^i? F;i.©Jg#c;5^ D C M:6^*5g 
^fe4^'il^<t;^=c^Tt,i5Ci:StHjf,;{)i-T:S5o Sfc. 15V© 

[0 13 0] ;i©*^©#fiS;J:bT. ^>7tX^j7 hjL© 
ailfe-IS^*^ b < ?^^m 3 ©fll;^i&JC*(t«) t'il^aKfX:: 

l#SW('DCM/OSA 1 q:, ©cpt H-X^sn7c^)tli* 

%%7~.^'y h;i/©fe^;6sX I EfeJt^^±TA 1 q 
©^TtTib-SJSfe;^^ ^> D C M©f65t-e*-5#-&©fijcf> 

[0 13 1] z.(Dz.L\i.. m^nsL<nmmz<?^r>x. 

7tC'^¥#"r51|^i:*-;l/©pl|g-&ct1,L^;5,^, ■*-;i-it!iiS 
m 4 ch^gJfeS 3 ©#iSi7i^ b * y- F«tlfBiJf' -> 7 FLtc: 
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[0 1 3 2] H18tt, 4-fSBf3«a56ffl*»JicJ;5|jti E L ^-^-TSi 0 , (a) B^-©Sg^CDSFfiMH, (b)tt 



[0 13 3] iC0^ftM«3(,^Ttt, *Xh-^~XhJg ?83tSi;LT, *Xh«f4ilTPD (N, N' -->'7x 

^TtltUT. *X hl/ff4!'7;U5r:'i7A- + /U >fe' r.;i.-N, N' -i? ( 3 - /5=-;P7x-JW 4, 4' - 

.-•^A) ^ffli/K hW?I J;i3fe#i^?Slt«{gt,iyx Jtroj^Vi^X htJI>'fiLTC450(i7-7U >450) (ISitiC 

h#*4!'C 540(5'VU >540) (|gigS;Siai9#{g) iQ }iH21#Bg) WfifST^^? ^ff^STSo T a ?S 

»fefS7tS-^-^{tMt-5o T ammyf^-hizmmit :t#-hlcagltT'TPD/C450 = 5 / 1 ®ffl)5)cJ:bT 

TAl /C 540 = 7 / 1 (Oa.BlcttT^/Xtft*, JSt^ ^;Htiif$- ?e7t)i«*4 

mmitri>. [0142] >^tr. ±atbfc#3Ji/jS(i'ii>tt?iAj;i3> ±a? 

[0 13 4] 'Alz. .tMLTzmi <^^mmt\s]mizmf$, Lrzmi(Dmmmt\s\m(zmi$.Lrc&mm5±]z, m 

Lrcmmmm5±.\z. mi(D^mmtmu^&T\ tp i(D^mmtmc:ijmT\ *-;i'«iiii4o*xh-yx 

D (N, N' -->'Xx-;V-N, N' -V (3-^f-;^ h?^?«3tl3ra. 3 1 ^ST^SSnmro^i!^ (^«i^&S2 

Xx:z;V) 4, 4' f7x-;i.) ^M?P.mM ~4A/sec) t^«L-fc^. v-^ -^^-HSgflD. 

A/scc) ts-jummm4^mi^-r^o -5.„ 

[0 1 3 5] .r®^;t:Stlfc^-Jl/iliiiM4© 20 [O l 4 3] ^©tt. BtX->^' W-^-H^ISW, ISnmW 

±S;> *X h-^rX h:?;:«>'C]H> LT, li 3 j . 3i* m^^lzM^ LTM 3 k ^MhSLL . fTfiiMfpTi^'SOniiiCi^tS 

S-r^35nin®jl^ (jSgifitlS 2 ~ 4 A/sec) izM^Ltz J; ^> h - ^7, |-^?g>tS 3 ^f^KI-'So v 

ffi-%;Jt*^?.30nin^J-S:'^#SS-t!rS, BtKvv>y TiO50nia»;g*»Ciiif (^«jiffe"2 ~ 4 A/sec) L, « 

^'-14<&PStt. 15niii®J¥^(~^«LTl3 a^JgfigL, ^-flilS 2 STfl^BjcTS^ 

^tHKJP*^50nrailfj:5d;^ifc/i^Xl--yxh^^5tl3 [0 14 4] ;int=fcD, 020 (b) t^Ti^fC. M 

^^mr^. «DfflJ¥S35nraC?)^«li:bT> #i^ra«©ffiti7j^X 

[0 136] iai8 (b) iZr^nt^vlZ, m «®T P DtC T P DiPJc^>®ii 3 m, Ml/^T. #^ 

|r|®/-?i?^35nni«i^a^.^-®>LT, -H-iifi/^Wfgl'^i' VJ > h.1?f^4® v U >C450 75^"#3g bTiffi]# 

C540 (Ci;^i'TU >C 540 ±,/S5tWli3 j , 'm^'C, 30 tlfc T P D + T U >C450 ii'&ji 3 1 d^'Jgpjc 

#^fiiI®ift"l^A 1 Qs ;i)^#^LTi^#;i>^"?S^^nfcA ^LT, JS^30nin^cr)^#liKi;oTTPD;0i 

1 Qs +i7VU>C 540 ?S^13 1 ;itji^Re$tl-5„ ?&ill*L, Sft®J?3 15nm©^«t J; 13 VJ >C45 

T> /P$30nm^CD?g#ISCckoT^-7U>C540 0 ±*Jc^j-CDl 3 k tlSo 

S«®JP^Sl5nin®Mif(Cj;i9A 1 Q;, ifiE^>® [0 14 5] €-®^tC, * V- LT7;l'= " 

SSa/OmX^ns, ASii5<j2 kA®;p?^(C^^ (^l=jagll~13A/sec) L 

[0 13 7] ^0Wz, f]'j-]immtLr7Jv^=.o T. ^«sgi sjr^fiKb, *fiffl®*^m^?g3t*-f-27 

A$*^)2 kA®ffi^t» (^«aj!gll~!3A/sec) L ^i^mt?>. 

T, *J)^R)cL> *««^%3t«-^-26*ffSt- [0 14 6] ^ bTfP«$nfc«mi^-*fi^Jt*^ 

-5. ®#ffi &SiJ5ELfci;::5, EM0«ffil2V©B#®S±fg7\: 

[0 13 8] ZoLrim-^ntcUmm^^^&fi'mf- 40 itfeSa 445nmTfel9, X'<:i7 hjI.0Jitt;6^bC45O 

®#tt$zSJ5ELfci;C5, EPSD1iJ±9 V®l)$®»A^7t ^tl^'t t/Jio Tt^S C <hi^^-aj3 b;0^T*5„ Sfc, 18V® 

535niiiTfeD. X^i? h;K7)j^^;»e;i^i^ C540 /O^^ mP«)±('MLT*«J 400cd/'iii' ®ff f^*#S i^^tr^ 

^i^'bttl'jXU:bZ.tihm^ii^-V$>^o 15V® fco 

EPllDm£t(C^LTl<J1150cd/Di'®ffg5rf#S;ii;!)^T€ [0 14 7] ;i®*^®#fiii: LT, ^J-ytX^i^ ^j^® 

[0 139] r®*?®#@iLT. ^j-^tX^J' h;U® -rsS3mi:i-';<g=-;l/A-yXxt->hDiJ>g2i:®Ftfl 

fiJAElS:l?5^b. xt^-;i/«ii*S4 i:®|^S!C#JSl59CC54 !C*3ttS)i 3 m(Bi|('*?-SW!l i' V U > C450 75?F-X"$ 

0/5^'Alq, ®i^(3 H-7°^nfcJg7tl*jr^figLTl^5 ^ifcfSytH 3 1 * Jgpjc L , ^tlA^~fg7t?ifefi$g2fefi<b 

C>;0^~Djf,/j.T;«.i9, Alq, M'^M^-f ^mkmyt& in&it) LT<^^^Z.tAmhA^-(:&^, 
fi 520ninififfl®5g7ti;S$rC540 imm&itL. CI E 50 [0 14 8] Jil±, 4ifgHJ!®3lifi«3J^ ^91 bfe*^, ±H! 



[0 14 0] P?l20tt, ;is:f8B|^(73'||7 ®||ffi^JCJ;S^'*i 



(b) a (a) ®TgB®K±P<IT*-5„ 



(a) ®Gttl50Ky*cHTr«)-5„ 

[0141] c©gEiig#ilir.^3^^T}i. *x h-^^x h.^ 



[0 14 9] ±mbrcmmmizf3f.^x. 
[0 15 0] ±izELfc-i^ig^sJc^3^^Ttt. fffiffl 

t LT C450 (i' V U >450) ^ffl t^fc^O^, ^feffl t LT, 
C445(i7VU >445)^C540(i7TiJ >540) SffltiTfei; 
<- «i5c€?Slf^t)ti:TfeJ;Vi, SC. DCMti'-^U 

C450 J;Dfell7tSS»iMitS-c^)SPTP(p-Ter 
phenyl) . PQP (p-Quaterphenyl) . QUI, BBQ 
(BiBuQ) , t PBD^(7>U--tf-fi* 

[0 15 1] Sfc, %7t)irof^»?£-toi,iTtt, ^J;i 

© ?i It B2 rfi-ii p -r s fc c (1 , » ii s * X n «' x 
[0 15 2] 7/-Htta, 

«sj ^ 4^- T' 5 e e\ > V V >^^#:, 
[0 15 3] ^fc. *y-HmS*Jf4tC01/iT(i> g4¥ 

[0 15 4] Sfc, 7/-FS$iJW^bWii«f^fgX-$ 

isom-rfefe, 7/- FmscttjgHiimiiTi&s i to 
F %mm\o%'^mt.t-^ b ©fi*tKic*^"A# *> ® , «aj 

[0 15 5] un, ±mLrcmifmit, ^/tiy-mo 

IrH E L * iitLxmm L. fc75?, fS7t«ff^ii^T5 ^ 
chi^IctoT, R. G. B(DE.-&=S:mt-t^y)ltly- 
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TfPK-rs^<h;*^T-$5<, *5gB;3tt7VX7V 
< ffl i < , jtzgffl i: L T ffiffl -i^m fi^m 

ELm^izmmr-^^ tmz, mo^'f'mmmzibmm 

[0 15 6] 

(D'pu < t h-^mm. 1 05g)^*/f*^f t m 2 ®^7t^^f+ 
t^-^^L. :in<^ <D%mm izj:^%^i&m^m^\z 

mmmizmtm 1 xam 2 ^^mmo-^tim^m-tf.. 
izmmb< imm^'S:^ ztmr^. mm&iz&i:- 

[0 15 7] mtWLf^(Dm£^m i(7i^ytm4 

m<¥izimr^ z. tt^umxh^o 

(a) ttMtt|S«|if®B, (b) B (a) cOAgBifiA 
0, (c) tt[ff]Aa|5^flt!©4iEicicLfc*i;;^HTS5o 
[0 2] I^SM^sjCJ;S^«#-h0S)fffl0T'a&5„ 
[US] 0 2®^i-r^#ffilIT*5o 
[S4] ISI^SI^aJtffifflbfcA 1 ci, (5^XFff*?l) ro 

[EI 5] [BlriSiiS^Ji-ffifflL^cDCM (yxF«4) om 

[me] Ri5lifiWtrffifflL&TPD (*-;i.ttji«i|£f) 
[H7] rsl3IJg«sJfcffifflbfc«^«Sm0«BS©f®EI 

[H8] m'Mmm\z^^^m^'Lmi-m-mmx&^. 

[09] [lftJSeflJiCJ;5A 1 SitJ^D CMcO^^-^fel^tt 

[ H ! 0] 0 9 (' *3 it 5 1:) C M 5j-7t#tt CO PJEB TK'r ^' 

[01 1] Ri^ji^sjc j;5W<iE L m^<D h^^mmw.^f 

[012] |smjSfJCJ:5#«EL*^0fiSJ^S0T-a5 

[013] :^wnnm2(D^mm\zii^^m.i.m^^^^ 

L, (a) ttMa5®»f®0. (ta) (a) ©BggJSic 

0T*.*o 

[014] IwjsllJE^ilr^fflbfcNile Red (^r'x hl/ff^t) 
[015] *?gtH<Dm 3 «^SS0iJt.r iSW^E L 
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L, (a) itmmpmm. (b) a (a) «cm± 

L, (a) ttSaRffllffffiEl, (b) (i (a) (7)Dg|5fe,^ 

L. (a) itmwm^m. (b) a (a) oEmm^ 

[018] CD^ 6 CDftffi^J t <t § E L *^ ^ >7< 

(a) «^S15W»f®iI, (b) it (a) ©FSm^ 

hum) (Dmit^-cib^. 

[020] *fSEi®^.7®^i!f!l('j;5^rliE L^-?S:.j< 
b, (a) ttSS^rorrBEl, (b) \t (a) (?) G gPJg.^^: 

[021] [el*SS^JC^fflL.fcC450(i7TU>450) (^X 

[022] «e*(?5W«EL*?©-^J£^1-W^®0T 
$.5 = 
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[H23] mim^mELMT'n-m^^.-tm.mmm'T: 
[6^24] iHj^fisE L m'¥-(r)iim\^^iTm.mmm-r:h 
[j^^^ijiHi!] 

i-^.mnm (^v-f) . 2-iiY-*iiiiii, 3-5g;e 

1, 3a-Alq, ^.^mnm, Sb-Alq, +DC 
Mii-&Ji, 3 c-DCMifig^i-roJi, Sd-Alq, + 
Nile Redg-^l, 3e-Nile Red^.fig^Ol. 3 f 

10 -Gaq! ^&j^om. 3g-Gaq, +DCMg^ 
1, Sh-Gaqo +Nile Red?g-&1, 3 i -A 1 q 
:, +C540 jgl%fi> 3 j ••■C540 i/iS::«'©H, 3k---C 
450 i/S^i-cOH, 3 1 •••TPD + C 450 ylg-^l, 3m- 
TPD3^)5X5j-c7))l, 4-*-;mi*g, b-ITOjSBj! 

{7J-Y) , 6---iJvXSM, 10. 20. 21, 22, 
23, 24. 25. 26. 27-^«E L jg^, U-M^mm^ 
a, 13-5^^^. 14- XT-;' 37-, 28. 32-^'Sl^M. 
32-^af:ii^- h (^««) . 33-±^, 34-4"^, 35 a 
-mifrffiffl. 35b-^2ifgftt. 36-ti:^JS. 37. 3 

20 8. SS-^mattfJL PX-B* 



11] 



[02] 



34] 




( 14 ) 
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( 15 ) 



#PiJF9 - 2 3 2 0 7 7 






*-^Kftaji(TPDB) 



¥f?MW'9~ 2 3 2 0 7 7 





